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(54) CHARACTER DISPLAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To avert the increase in the 
size of the peripheral circuits of a video RAM even when 
many kinds of character modification are executed by 
storing the modification data for applying modification 
to display characters in the specific addresses of the 
video RAM itself. 

SOLUTION: The character codes corresponding to the 
display characters are stored in the addresses 
corresponding to the display parts of the television 
screen of the video RAM 1 and the attributes indicating 
the modification information of the colors, background 
colors, etc., of the display characters are stored In 
the addresses just before the addresses where the 
character codes corresponding to the top display 
characters required to be subjected to the modification 
change are stored. Particularly, the continuous 
displaying of part or the whole in the same modification 
state in the television screen is executed simply by 
storing the attributes. The modification data read out 
of the specific region of the video RAM 1 and the 
character information read out of a character ROM 17 are 
subjected to signal processing, by which the character 



display subjected to 
executed. 



the prescribed modification is 
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(57) [M^] 

RAM^tiXL. mtd.\i'y^:tR AMt^hm^th^ titer h 
y tr^- h=i- KRt5t(rlS^^7^<?ROM;6^?5S!^tB 




^ 1 ^ 



ISO 
UK 

«tS5 




1 

WIST h y t'^- hr.- Ktc:*f^£i-5^tf|r7^-^^MfE 

Wfa=^ir 7 ^ R omt^^ ^ tbfc ^ ^ ft a 

[fff5jt^2 ] mfiEt:'^:^RAM(^i^S(7)f5itffiJSgfj:, 

3 1 Wfsr h y t'r. - h :a - tfrfsi^fp 
[0 0 0 U 

[0 0 0 2] 

^T^±:^-r^\i'y'^KAMt^Wtn^o myfv'^KA 
Mlw^/^;:url/^-5o ^T. t(rl57"Ufc'M®_b{CRGB^ 

<7)telctfrfB:3e ^ ^ R oM;!i> e>^^tti ^th^^-r'y-^ 
^^X^AT\zmM't^o 

(Ml) fc'7^::^-RAM(^)^r KU^fC^Sf-^-^t^^J^rr— K 

sCfiET h y t:-^- h=2- Kfi. ^^S:*<o 

:^^fe^ii:g^i^^'t-5 ft ^r-fe ^ <t m:im^:$c^(o^M: 

?=fe^Jg^-r e r h y - h =3 - KSr R G B 1 ^ 1 

\m^ts^^XZ fry K,^: U l.o. * J:^>|rli^-r 
hy t'^-h=r- h%RGBiCl^i{-^iJ;$ii:-c 3 t' 



^2) #§^¥9-5 4 5 7 5 

2 

fc:'7^:^RAM<0*r KU-X(^)fc*5/ hSfll 4 t'j^ h^:/^ 
60 int>. 3 t> h(0 2Sg(7)^ff 6 t'-/ h<^T h y fc:' 

^RAM(^#T Kl^^{;i'>y r/K7) 1 4 tfj^ h<D*t^-C 

( roj /^^.f^^^fe. rij /^p>tf=fi=^fe) , git)3 

l^eiJ:::8 h<i:-r5.i!. f-T^^^-R AM<7)#r Ku^^to 

20 S-i.oW:^fe'C8«S<^jt^;6SpJtg^/^^^ 

m 3 ) J:fS«?([ i S:U?^?lJ 2 ^: fiSUlr. l::*^:^-R AM<0# 

- K^t/r h y t'^- N K^#>^ 8 h ^-rs 

^|c^-^^>j^^=i-K. rij (^^{CT hy t:*^- 

9 tf ht^)|^|f?<^)— Mfi. *±ffitf 5/ h/5ST h y 
fc'rx- h='~-KT*$>^C<J:c?)^jgiJfc':y hgpt^ Tij r-fe 

S^-r^RGBft^^lElg-rSfc'ty hlc:SiJ!pMe)tl.Tt> 

So wO»^. :fc#=feStJ^Sfe;55#^8ffiS-roii^ 

[00 0 31 

(Ml) t'7^^RAM^iSri5^ir;^-r'5::<^{:iJ:t)> 
^Pg^^ (feO^YbcoS^) ^±tfa^i;^jj:, RGB«£ 
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(3) 

3 

m2) r h y t'^- h^i- Ki;i*i. ^Uf-^T^--:^ 
(M3) r h y t'^- K5.tj«^-f 

it;lTU^v\ t:''r;d-RAM(0:fe®>ft:S:*B<BaS;6S*)o 
^U-CU^P^. WIST hy t'^- h=i-Kgft:lc^® 

[0 0 0 4] W3iC:^i-Pp1j^c7:>^*<l:I216t5 
AMOO;i3a!HlSS<7)*M>ft:&tF tr7':^R AM S ^(Oi^mXC 30 

[0 0 0 5] 

[^jg^«?*i"efcJe)(75^©] *^P^fi. MIEPpm^^ 
^^<0^^=7^ KXJiStffE^^^^^ROM;a^p5 

m^. Mfafc'xz^i-RAMd^^Sg^fflStufcr h y tr^- 4o 

^jj:^ ^ mmv"- ^ ^ fiTlB t:'7^;?t-R A M C0#^(7)fElg^i 

^^m^thtcmmv'-^ ^ttris^-r 7 ^ ^ rom^^^^s! 

[0 0 0 6] 



#BB^9-5 4 5 7 5 

4 

l^i«J:«9Mm$tb5o mi\^n\^^X. (1) fih:*7=';d-RA 
T-^? <t o > 6 o 

[0 0 0 7] tfc. :^mMmXi'^. t:'7^:Ri-RAM (1) 

YXi^T > y f 3L- h =1- Kcop^^^ LTfiJ 19 m^tix 
V>So *±ffit's^ hMSB;65 foj (DWr^. ^1 

:yhMSB;65 fij com-^. ^tbfiT h y fc':x— h =I — 
K<0*IJS^J^ic*i--5«tcS^ ti-^ i:> ro 0 0 
— OFFJ H (Htl^^i^T^vz-^/W) CO 2 5 effiS^T)^ 
^^^^n— K;^5t:*-7=';d-RAM (1) (OgfS^^TKU'^ 
lrf2tS^|gi:>it). riOO — lFFJ n<D2 5 
eaScor hy t^^L— h=i- F;55tf'7^:^RAM (1) c?5 

RAM (1) /5)^^fSlS'iSr=^- K^^^ttl-rtra^t-^tL 
[0 0 0 8] ^tZs t:'v^;tRAM (1) rtgPtCifSri/^-C> 

AM (1) ^^^S6^tti$tL3tr hy t'oL- h=i— K4:r 
9> t:'7^:rRAM (l) II. ^^mcDWiS^x^^mmy' 

[0 0 0 9] t:''r;d"RAM (1) (OMt^^-^ -/y'm^m 

3[c^-r<i Kt'-r::?hRAM (1) fi. Too- 

lOj H(0 1 7«S«^n-r KU>^7^— St/. 

r^;65 roo~2Fj H(D4 8mM(^:^'7J^TYl-:^y^— 
^ (DPlti^^ 1 o-foco^^^ig^aJ 1 o(OT^ir^ ^tt-S 
r Ku;^<5:^c^5o a — tKu^^t"— To 

O-'OFj HSO^;?; 7 AT K 1^:^7=^—1^ roo — OSj 
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5 

FJ H&t/;e7 7Ar Ku-i^y"— To 9-^2 Fj HT'Jt 

rj^:fy9J^r roO'-2Fj HT-m^^ih.-S 

n — TKU';^^'— ^ rioj H&t/;^7Ar Kt^;?^ 
rioj H&i^;?7 7^r Ku;^7^-^ ri8'-2 
[0 0 10] BtriBr h y h=i- Kot'y hm^ico 

-bl2U3^iD< 9 try h«^T-*>i9. S-bfirtr's/ hj^ST h 

;«7^ArKlx;^ roO-lTj H^Jt^-rS t'ry hicfij 
[0 0 111 ffliE^^u-:/ ^is^co^r K 

dSRGB«i[(0(t«^ Lrft^T-#So *llffi«-Cfi. R 

GB(C^>!r 2 b:*:y h^fiiJ^^r. 6 4S^c7)fe}=g^;ei5Br 

i:i^^Ac7)^i!^:^{;^S^#^ \f^:tKAM ( 1 ) (D# 

#32i^Sc^fflbi!if^^ff5cpu^?^-r CPU 

^^tbLgjf^^fr^ O SD (ON SCREEN DI 
SPLAY) ^>'i^ti}-h}^^o Mri^mzit. 1-7 

^ t:'T^:^RAM (1) fl. C P U^-T ^ ^'^fiit;^ 

[0 0 12] fc:'T^:?i-RAM (1) t^-^^'/^x (2) 
tmi^^tlX\^^^o t'T^ThRAM (1) li. MfSCPU 

-Kl;i^?)»;t^Heo m^t^. e7^:^RAM (1) i)> 

K. ^O^r h y b'^- hn— K^i^T^-^y^^?. 
(2) ^:^^LTt:V^RAM (1) tClDl 9 i^^ix-So — 
b'T^^RAM (1) {Z.m^m^T2^^tlX\^^^^^%: 1 



W) 9-5 4 5 75 

6 

mm-r^U^xm\::^7':i'RAM (1) ;65S!;^ai L^- K 
\zfj:oX\f^^m^. r Ku^x— ^^tJ^t"— ^^^^ (2) 
Sr^LTfc'v^^RAM (1) dlll^i^^ttTr KU-zi/ 
^-i^^StL. Kt'T^^RAM (1) (Oji^r KU>^;&>P5:3^ 
^y^^zn-- KXf^r hy fc'^- h='-Kd5g|;z^ajStL 
xr-i^y<:^ (2) --fi:&$;fL6o 

[00 13] (3) fici-r Ku;^ix:;>^^j?T**)!:i. # 

M (1) COD— r Ki^;^fl^D-r Ku^uv^><.<5^ 
7^ (3) IwJifJTKU'^^v'^^^neo Sn-ZKU^l^ 
v^^^J' (3) fi. Btrf5CPU;&^P>r^— ^^y-^y^ (2) 

(4) ti;^7^T Ku;^ixv?;^^x*^?)v #'^v':/f--< 
^/K75H(n2CPU>$'^^>'i/4'. t:'7^;rRAM (1) <o 

(4) MfECPU^i^^T^-^x^^^ (2) ^r^UT;^ 

[0014] ( 5 ) \^^7T^:x.'^(Dmm:fD\^(DmiimM'k 
osD^-f ^z^i^r^P, fc'T^^RAM (1) i^mm&mM 

. (5) lini: !9T KU':yv-:/^^n5o ^>r;ST\ 

^r^-rtnMWt^y^—^i-i. n— tKi^^t^— ^ roo-- 
OFj H^r/;^^Ar Fi^;:^r'-^ rooj Hr-it^^ 

(5) fi. ^J'-f ^l^-i/^imfs-^O/C. 7K¥l^^ft#H 

mm&mm^\Bi^ (5) f^atcf^. ft^acD^^:^c 
30 ^(Dmm:^i^(Dmt^±m^^m'r^^^tLx. Ti^^^m 
mm^H s toic-^ ^xv±^yh ^tiKomTK^mM 

^±T^y^(Dm) l;i;^7^j^r Ki^^^ rooj H{c@^ 
U/bl^lST^n— r Kl^:^^ roOj H/)^h roFj 

-^v s T- y -fe s/ h ^tiK-DTic^mmm^H s 4rff»-r-5 

^:^^tltz roo-'OFj HcofpTtLTJ^locOn— r KU 

^^^titc^jaw-mMiB^H s cD/M y v^— 1? ^ (D— a 

siD^m.^^'T'T'-^t^ roO-^OFj ll(D^t\.fi^\<> 

(Dn-'T Y\y^\zmt^tLX\^^^t. ^<0^m:f}*>^m<D^ 

D-r h^iy^^r-^Tb^mti^tixm^fkiimiih^ti^^ 
[0 0 15] mm±mmm^^ (5) p^m^iit. 
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7 

fflimsg (5) \cmi.'f^mmms:^^>'<^n. ttris-©:^ 

[0 0 16] (6) fc'x^RAM (1) otfne^N"!/ 
— T K^'^^Ui^^^i^X-fc'Sc (7) TKl^;^^^ 

[H]KT*fe!9s n-r Ku>^ui^;^^ (3) . mm&mm 

m\Bi^ (5) . 3^t5^<lxix ha— r KU-J^l^i^;^^ 20 

(6) ;6^p5m:5^$tt6tn-r Kl^;^T'-^^^^m;^•r 
(7) %>^^mmt^o/c:BLXi^<i^^y V]} 

- Kft-^ PR ;6^fi3*0^tbT*3 IP. Wt-^O/C^t/PR 

/C^U^PR(7)^^^^ ^:/i/filgj2(7:)^-< A^^— h 
C2 — u^/u J.o/'? U :y h i; — Kff P R ;65 n — U'-</K^ 
r Kl^;^'r — ^;5i5n— T Ku;^^^Ih]3S (7) t^h 

^glffl:^^tu-c fc-'T^RAM (1) {csi;!iD^n. ^^c. 

— Kft-^ p R a - u-</KD^fi. mm±num^^ 

(5) ;d^e>7jc^^Si:iiCi:T^^-1-'5D-T Kl^:?^•7'- 
<$^;6S^-r KL^:^ffl^lHlK (7) t^hmmmti^irix\f 
"f^tKAM (1) JcRl;!iD$ti.. jgJc, 
#0/ C J5lTJ^>^n' u > y - Kft-^ p R u-</u 
y<U^y V^—r V\y:^\yiy7s^ (6) {il-fe^'h 

(7) ^:/^Lr h:''r:^RAM (1) \Z.^1^W^tl^. 

[0 0 17] (8) \^mi7riX'^(oi^^:f5\P\<r>miUiLm.^ 

OSV^ ^ ^ly^^. b:'v=^;?l-RAM (l) i,t^7KWM 
%m\B\^ (8) (Dmti\:im-5^rh*\^y^^l^^^tl^o 

U7\^mtLmmmm^ (8) i^35icji, 7K¥(^a^{i-^H s 



#W¥9-5 4 5 7 5 

So ^UT. 7)^mtm%m\B\^ (8) (rMtts;^i^'>-^ 

•^tJO^^ ^^S^^^&-rs<^^U^l;l/^v^;^ppc^^^ 

(r^>Vu>^PPC^3H|i9 5gL5l^-rSo (9) *i;«7 7A:<; 

!>V^T'fel9. ORy-h (10) <lr^LT7K¥{ifi$"J 
^^[elK (8) t^h(Oy</\^y.'PPCi)mi}Vi^ti^U\^-<>' 

[0 0 18] (11) f:i;^^^T Ki^:^^felElS§T-fc 
V). i^-TViy:^mmmm (7) ^J'^^^xi/ 

Ku-^^ui^;^^ (4) . ^yJ^tit^iy^ (9) Rt/ma^ 

-rs^ :y^[ElS§c^)m;^Sr«mm;tl UT trx^R AM 

(I) lcR];[iD^^S^>OT-^So ^^'-f ^ >- 
^mmn^oyCRX}^y<i-y hy-K{t-^PR;65*{cn 

— :*7^T KU';^ l^i^;!^^ (4) \Z±>y\^ 

(II) ^^hLTt'T^Tl-RAM (1) IdSliD^i^tSo 

h y — hMt-i-PR;6^n — u-</K7)^, ti'y^^'^^^'^ 
(9) T*ff^^;ft/c;^7 ^ i.r Ku;^7^-^;65;^^ AT K 
u-^^^iftlHlSS (11) ^^bXt''7=';i-RAM (1) (d^ 

h y- Kft-i-PR;65^l;i/W u-^/t-tDB^, Sftf57^>^[Hl 
SS<^7 5/^ttl;'j^5;^^Ar Ki^;^«]miHlSS (11) 
Lrfc:*7^:t-RAM (1) Xz^^M^fx.^. ^(Om^X^X^ 
t:'x:rRAM (1) o — T K U';^^^— ^25:t^;?7 ^ A 
r Ki^^y"— i5?TJg^^tbSr Ku^^SrTiJ'^^^tLX 
^Kr KU':^l;i*#5^^ttTi^>S7^-^$^ (^■r7i5^^=i 

- KXfir hy t'^- h::i- K) ^^^ffl-iirSC^Jcne 
So f^. mmtLmwm\^ (s) T-ji>^ii::^r^t7):^^ 

^^Mi6iiB<l::^ai-rs^t::. a-TKi^;^ To 0-0 
FJ HS.t/;jC7^^TKU';^ TOO J Hr-Ji:^ SttST K 

$;h.ybtr7^:d-RAM (1) 9 tT VD AT 
A(i^ii:tirB$lJfflI[p|K (5) (CR]ADSttSfl}^i:/j:oT 

0>So 

[00 19] (12) *18 t:'^^ htfl^<^^-V^7^^^^=«- 
K^5/^lHIK■C*>9. t:'x::*-RAM (1) coS!S;^mUHi 
;bvDATAcD9 ■^^^-^'^iJ'^^^— Ko;^^>/^/^>^ P P 
Ccoi:-^±;&5 19 (-1^^ \^xy ^/^-TS t OT^^So ( 1 
3) Jir hy f^-h=-K7s/^[Hl8S-C*>t). t'T';*- 
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(6) 



9-54575 



RAM (1) <Dm^mi.liitl^m±&:i:'y bMSBA'^^ 
m rij J.07tc¥i2:gfiJ»(HlK (8) ii^hTh'J 

If^- h^Bs,^ATRCK;iS«±Lfc^, AND^- 
1^ (14) f)-tt,tiit)^tlhm?ZATRCKtm-liit>(0 

5i:*>T*st3iri^S8LT, fc-7^3^RAM (1) (om^mi- 

^-rSt©-C4>5, IrI^JC, ANOy— h (14) (Offi 

;^f40Ry-h (10) <^1&:fj(DX:fnzi,ma^ti^ Hi 

Thy f^-|>32-K73'f^lH]S§ (13) AtThV 
(9) <^ffi(±mrfB^' n s,^ATRCK(03i*,±i6SD JClEii 
[00 2 0J (1 5) «:t(r3^L^c7s/5"|H]KT-fct). r 

hy f^- hri-K7>^iPiK (13) t7s/f^$kfc 
r Kujx ic^gi ysvp^ p p c©a:*>±;4s t) l 

T7<;/5^-t-5t<^-C$>5, itiJcit), ^s/f^HIK (1 
5) f±. Ut^^^fe^^WSfed^^i^giJ-rsr-c? (TKyt- 
z^-hr.-K<73J:tt:8 t's/ h@) Jt^?:fe(D:d-:/;^:7 
7*— ^' (Thy ir;..-h=t-KW±«ar7 fs/ hS) 
'WM-^<7):t>-^yv'—$' (Thyfc'zx-h=i-K(D±^fc 

I00 2 1J (1 6) (il^f^T^-^^yf^^-ejjQ^ 
^<i^-y ho-T h'Uy^i-'^:^'^ (6) ;!i^e)aj;^)$tvfc 

riOj HCi@^$tLfcB— r KU:^y'— ^ t> y-y^ 
(15) roO~2Fj HoD;«77A 

r Kt-'X7'-;5r-C-Jt^$^fcfx:rRAM (1) C5x<u 

t'-^*. *¥fi:B$!l»l5iK (8) A>^Bit)^tii,{^m 
7=^-^ ^ a -y ^ P L D C K035C*,±dS t) UT 7 

[002 2] (1 7) ttS(r36ELfcdeY7^^ROM-Cfe 

(18) ttntrj/ h<0->7 M^vJ;^iSrT-*>?). P 
PC<03i*,±;iS»)t|BJ»iLx^^7i>^'ROM (1 7) 

100 2 3] (19) (2 0) (4€-* Ui;^;=<.^AXOtB 
-Cfct). U-i^^^A (1 9) 14. igiST'-i^^S/f^lHlK 

(16) T'7S/5^U-C^^57'-^7lSS^Jt^g^rofe^g 

i^;^^B (2 0) *'T^3t^ic*sfe^#-ri^ilf^- 

LT^*$-r5tj<75r-fo5, (2 1) 14, U'v'^^^A (1 
9) Xt;fUv?^^B (2 0) <DiSItX,f)—:U^f^m7'-'f 
7^^088 (16) WT'-iJ'SriS^Aj^S-BrS^roi®^ 



JO 



7S'f^lEl8ST-*>t), ^-WW (2 2) Sr^LTPn*0$ 

(15) <-7s/5^$^^r^^S3t^fe^g^*.^^:tfe}i^;5> 
•^x-tS'^^s/^fS, 0i^t£. m^yy^m^ (2 
1) »4. fOj ^yy^Vtzmzuifyf.^A (19) 
»A;^«:^pIU. Sfc. rij ^^ff^UfcSflcuv?^ 
(2 0) -OA;^*?Fpr-r^>, (2 3) tttti;^*fl.s 
lUKT-fct), ^tiHtiUmyy^m^ (2 4) *^P,©ttiXj 
|:iS'5i>T, ->:7hu-:/;^^ (is) t^hmti^ih^ V' 
10 yhy'—^t. l-i^^^A (19) Xf4Uv?J^^B (2 

u t*iii®±|:iR G B <Dm^^wm.t:m^Hitx^^ 
10 0 2 4] ^mtimmyy^m^ (24) <4, y^^- 

iHiss (15) ^-7 5'f^^^^T^^53i:#:feo^ai-^':^-79'- 

;^iSra;tj*Q.aiil8S (2 3) 0, s:^ 

20 0 1 <Dmi¥. mzi t'7^;^R AM ( 1 ) ©lEtg"^- K 
fcftSS^i-$^iCo# (n-TKU^(4@^) ,-02 

[0 0 2 5] ^lel t o ti*i^T, ✓■^/i^y^ p p c*ss:*>± 

io ;e7!>:^j? (9) ^s-r >^ y > ^ h iJ^:/ 
1? (9) <omi)in-lt,^^n\Zf£^±i:-r^, I^I^Jr. 
K'v':!f-RAM (1) ^^e)B!;^ffi$i^T^^^,co^JS*7^r 
^' ^^y"-^ n - 1 lw*|-jc£;-t-5 7 i!' i? n - KN- 1 

m^^7i^-$'=i- h^-N- 1 r^^-r 7 i' ■$'='- Vyyf-^ 
(12) \Zyy^:^ti^^ i©^. ^S^l" 5 ViT^J^fi 
#0/C »4b — U"<7U^i ^^/HcS:t>±*So fctt 

(9) »;«79ATKu;;^x-^n;is*7^r Ku;^i,. 
-#0 lElK (1 1) S::ft-Lrf7';rRAM (1) ICRIJD^A! 
Kb'7':^RAM (1) 0*9ATKu;^n (o-TKu- 

^«ffi:t©r K^-^T-@^$nT^^5) r-Jt^s^i^sr 
K^;^2)ST^!'■fe>^$i^s, t-St. ^'-r 5 >i?'«]g|^t-§• 
0/C«3l:*,T*s^)^ci^Jtf}LT. f7';*-RAM (1) 

i^, KU^n»C^jSt-6f7':i-RAM (1) (O 

iJi^ttlL=i— Kf4:*:5:^(ONT-^t"t<Oi:i-.5, r.- 

^±fi:t*y hMSB;5S flj T-fc5Zi*^e,. TV 
50 f f h^ o s,^ATRCK^oa:*>±*s^)^c|^^L. 
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11 

^yJ>^ti^:y^ (9) (Om^t^nt'^hn^-X^^'^^ 

^-hn-K^^/^lHlSS (13) Jw7^>^^;h.6o 
Thy t'^— KiJ^ P^/^ ATRCK;65^!£LTl/^5»IFa^ 

tiyJ^^-^^^y^ (9) <o^f]t^tfyJ>^TV\^y>^m^ 
lElSS (11) ;6^^ttS;^$tL^l(jmi^ih^ix. -tc?:>ft:b 
I9(c^s.^lplg& (15) i;IgE{-^^y^Sttrl^-5flfrr h 
y t'ou- h=i- K;5^t:'7^:^RAM (1) Cl^AD^;^^. ^ 10 

;e-RAM (1) ;ei^^*i^igtfrr Ky t'^L- h=^- K{3:^ 

(16) x-c-m^mmf-^t'^y y'^^fh^. i^. tiyj:^ 

So 20 

[0 0 2 6] ^<7^'^i:$i:^^(D:x.^y:^i^h(Dm7\^<o 

;6S^t53i:'i^Ji;6>St. K^>Vu><.ppC(Oi:^Ji;65t)(c|^ 
^UT;^7^A;^ij7>^^ (9) ;65^^^>^ y hSix. K 
tiyJ>^:^^^^^ (9) (7:)fiS(in + l;5^^n+2lc;:c-5, 
I^^JC. b:*■7^::^^RAM (1) ^^ibS!;^ai$ixrv>5CD;&5 
ioyJ^^TY x^y^'f—df n + 1 ^ ^ 

KN+ Xhfi:^^ P P C v) \zmm 

KNH- l75S^^^i5'^=i- K^2/^Ie] 
(12) (C75/f^^?tb5o StC/NVWXPPCc^DSfc-i^i 30 

^>^\-mm{^x. r hy t'^- h=i-K7yf^[iiss (i 

3) lCgEl-^iX^$tuTl/>'5r hy fc:*^-h=i— KN;6S 
yy^m^ (15) JC7s/^$ix. ^o. ^•^^^5'^ = 
— KN~ 1 T-Ti5'ir;^^tbe^^^^<$^ROM (17) 
d^^SS^W^ti^SW;^ (N-1) ' h uv^>^^ 

(18) {c:-t5/h$tb> y</i^P^PPC(D^ibTi>^ 
K>\^mm\^X. yy^\sl^ (15) (cgEd^ :yf=-^;Mr 

X. Bmy'-^yy^m^ (1 6) lw^>^f^^ttTV>-5 
tfr^Sft^'— A (19) 3^d:u>?>^^B (2 40 

^'^J' (9) cO;^7^ixr Ku;^t'— ^ n + 2;55;i7^AT K 
u^^mSSS (11) <S::/M^Tt'y^^RAM (1) {c^ 
M^tl. Kt'^xj-RAM (1) CD;«7^i^r Kl^;^n-h 2 
(n-r Ku;^fiffiSc<75T Kl^^'.-CS^eS^xTl^S) T- 

>^i!f^min-^oyc(D^LibT^^-^izmM\^x. h'v'^r 

AM (1) 75>e3K^ttJ$^XS3-K;55N+ld^6NH-2 50 
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hMSB;^^ roj Xh^:zt^^h. Thyt*^— K:^n 
^y:^' ATRCK;65^^UTt3. •^yJ>^:^^'y^ (9) (D 
iitfl^S^tv6C^?fc< n-|-2CD^*-efe!9. ^/c. A 

ND^— h (14) d^e^r h y t'n.- h=i- K^s/^m 

K (13) (n^(0^xiy^^^^\^fi\,^l^^ ^-ry^^ 
=3- KN+2?ji5r hy t'zi.- V^- Yyy^^^ (1 
3) l;i7iy^$;h.5ibf^fc^Jl:$tL'5o 1^. T h y t'zL 
— hi^' n ATRCK^5^4tUX^/^6S9^B1(^>'^°^-5/ h 
y-K{I-^PR;6*^/N-f u-</u^/c^oTi^'5^> -^y J>^1^ 
^i^^ (9) (75ffl;^;65;^;^i.r Ki/.:^^*ftliIS& (11) 

(15) lrfEl;i7^>^$ttTi/>eT h y fc'^- 
KN;&5t'7':^RAM (l) {c:S];(lD^ tb. ^4 ^^^^^^ 
iE^■0/C<D:^LibTi>^^\z:mm\^X. tfv'i^d-RAM 
(1) ^^b^i^^r h y t'zi-- hri- KN{;lW;S"r6^i^ 

my'-^^tm^m^ri^o ^^^^^ ^^^^^^mmt 
^o/c(DiL^±.fi>r> trnm^mmy'-^ ^ ^ yi!^ p L 

(D^^±:^*-^\zmm\^XBmy'-i^yy'^^^ (16) 

[0 0 2 7] ^(Dmil\^lX^^(DX^y:i-':yh(Dm:^ 
\^(^ K:y hm7r:f)mT ^^J t 2 \:im^X. y</uy. p 
PC?5S||:a^3tt>±j6S-5^. ^^NVu><.ppcc>5i*>±;d5i9 
\cmmi.X:^yJ>^:^i7>'df (9) y ;^ >^ h $ 

n> (9) <Djii.nn-\-2f)^^n-{-3\Z. 

^^^o I^fl#l-x t:'x:e-RAM (1) ^^hU^tii^thX^^^ 
^(Dt'^ttyJ^T Y\yy^y'—^n^-2\z,n^<t^^^y^ 
'J'n- KN+2 /<jv:;kPPO(DtLh±JS^yy\zm 
nx^XW^^^y^^^— Y-^^lt^^-ry^ Yy 
^^f^lelSS (12) \cy y^^fx.^^ glw^Vu:^ P P Cco 
li-i^^JidSiJicl^MibT. Thy fc:*^-h=-K7 2/^lHl 
SS (13) {cKI-^5/^$ttTV>6T h y t:'^- h=3- 
KN;d5^:y^[i]SS (15) \zmy^y y^^^^ J.o, 

KN+1 'CT^-fe:;5^Sn'5=¥-r7;?^^RO 

M (17) 75^e>a^tiisttem:^ (N+1) ' t'^'^yy 

Ui/^^ (18) lCir-/h$:tix "^Ac. /nVu:^PPC<7) 
3i:t>T;i»s|9{c|Kl»3LT. yy^^^ (15) (cgEJc^y 

^ s ttr V ^ 6 Sif^feXfi'SrafeSrJt:^ -r s X - t-ij; i:^ 

T. mi^f—^yy^^'^ (16) J;i7:x^^tv-CV>-5 
^81167='— ^N;65Uv^:^^$' A (19) X*iU>^;^^B (2 

0) <r>^f\,t^—^\c^vV^f\.^. C(DB#. <?-r^v^/ 

(9) (D;^7i^T Kl^;^r'— :^n + 3^5;<;^AT K 
u;=^«3Jft[elgS (11) Srtfrur if-Ti^hRAM (1) tcffl 
*D^tb. I^t'^;d-RAM (1) (D;^^i^TKu;^n + 3 

(p— T KU';^fiffilc(7)T K^^;^Tll:£$i^Tv^-5) 
m^^tbST Ki^;^;a5T^-fe>^snSo -r^h. 
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AM (1) i>^hm^m^t\,^=i-vi)iH+2fi^hi^-^z 
-t&t's' nviSB;45 rij T-s>sc<b*^e,. rhyt-^ 

- h n s. A T R C K<055r*, iii; t) ,c:|^^8 L-C;!7 7 A 
^e'V^' (9) Wii[*Sn + 3*»P>n + 4{C+H'^^y 

KW5i*,T*S [zmm\^XT h y t'^- KN+ 3 

*5rhy b'a.-|.3-K7s/5^iHiss (13) tc^s'f^^ 

t^^. 7- hy f^- hii'Ds/^ATRCKiiS^^U 
-CV>5»irs1tt^N'Wy f. y - KfS^p RjjJys^ 
o-Ct>5^. ;*7^;*e7>-^ (9) (Dtti;0;65;e,^^7' 
■-^^^lHli^_(l 1) ^»?,W;^$*T,se,f^H:?SJt$ti,. 
^rof^totJIc^s/^msS (15) t::Klc9i/5-$ti.ri> 
5r hy f^-hr,-KN?55t'r^;rRAM (1) (CSO? 

^^r. tV;*-RAM (1) ^-e>n^Kr hy tr=.-h 

i5'7S'5-lpIK (16) (CMfEj^fiST^-iJrN^s^,^^^^ 

[00 2 8] ^ LT, ^^J t 1 t 2 ©Fb^IcJ^Ixt, 
(18) «^^s (N-1) • , Uv^X^ 

A (19) 35tt>i?;^^B (2 0) <r>mi>mmfssr-'^ 

t 2 75^6 t 3cOBg(ci*V>-C. h Uv^k 
(18) <r>m^ (N+1) • , >-:^>^#A (19) X 

ttui^;=^^B (2 0) <nmmm'f-'?i^tf£'^x\.^:b 
:it^h(r>m^mt^i!kmmm (23) (cR^Ap$^^ ^ 
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[0 0 2 91 6t±J:9. *JgWlrJ:n«. t'^;i-RAM 
(1) A^e>gE;^^^i$^^ST h y f^- Kn- 

AM (1) iftfro^^T-Ku^irfElt^-ar. W:rRA 
M (1) *^?.TMl^^-h=,-KiiSS?;5.aS^fcl^.^) 

J;tJ. t'T'^i-RAM (1) or K^;=^o-g]5|r^gg^7^_ 
[0 0 3 01 iSi, MJBLTt^jg^ft, *iieg<;3^^(iii 

[0 0 3 1] 

mss^mTi^(K>m&sv'-^^^ i^7';rRAMg#:(o#^ 

T Fv-^lcmi^^it. t:-7=^^RAM*>e>r hy f^-h 
ai*5«^i:Lfco fT^^RAMOr Ku- 

[132] ®lWBf^^S^-ri5r^Af-^-f,-e355, 
[03] fT'^RAMWocyr^y^^^gi^'j,^ 

[??-§-<OIft§gl 

(1) trr':^-RAM 

(1 7) =^-lr9i5'^'ROM 

(23) myj^a-gHK 



-8- 



4$W5f!:9-5 4 5 7 5 



[1^1] 



HOM 



23 



DCLK 




[132] 




IT 



Mm X 

PLDCK I 



JT 



tbr. 



N- 1 



1 



12 



hi 



-9- 



4#K¥9-54 575 




-10- 



